5181-38704 
P1969D/CNT 



"EXPRESS MAIL" MAILING LABEL 

NUMBER EL893865794US 

DATE OF DEPOSIT DECEMBER IX 2001 
I HEREBY CERTIFY THAT THIS PAPER 
OR FEE IS BEING DEPOSITED WITH 
THE UNITED STATES POSTAL SERVICE 
"EXPRESS MAIL POST OFFICE TO 
ADDRESSEE" SERVICE UNDER 37 
C.F.R. § 1.10 ON THE DATE INDICATED 
ABOVE AND IS ADDRESSED TO THE 
ASSISTANT COMMISSIONER FOR 
PATENTS, BOX P ATENT^PPLIC ATION , 
WASHINGTON, D.C^20231 




Disk Drive Bracket 



By: 



Naum Reznikov 



Michael F. McCormick, Jr. 



Ehsan Ettehadieh 
Daniel Hruska 



Anthony N. Eberhardt 



This application is a continuation of U.S. Serial No.: 09/490,851, filed January 24, 
2000 which is divisional of U.S. Serial No. 08/905,464, field August 4, 1997, now U.S. 
Patent 6,067,225. 

5 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a new and improved disk drive bracket. More 
particularly, the invention relates to a bracket which is attached to a disk drive and is used 
in inserting and removing the disk drive from quideways formed in the chassis of a 
computer or related equipment. 

2. Description of the Related Art 

Brackets attached to disk drives for purposes similar to the purpose of the present 
invention are common. The present invention, however, has considerable advantages 
over prior brackets, as hereinafter explained. 

SUMMARY OF THE INVENTION 

25 The present invention comprises a U-shaped bracket, the sides of which are 

attached to the sides of a disk drive or similar equipment. The sides are provided with 
means to reduce vibration once the drive is installed in the chassis. 

A handle is pivoted to the cross piece of the bracket and is held in closed position 
30 by a hook attached to the handle fitting into an opening in the crosspiece to latch behind a 

i 
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detent on a spring-biased slide. By moving the slide laterally, the detent disengages from 
the hook and a spring causes the handle to pivot outwardly. 

When the disk drive with bracket attached is to be inserted in the guideways, the 
handle is open as the bracket is pushed inwardly until stops thereon engage the chassis. 
At this point the conventional plug on the inner end of the disk drive is not in engagement 
with the socket fixed to the chassis. As the handle is swung to closed position, hooks on 
the handle engage a slot in the side of the chassis to pull the disk drive plug into 
engagement with the chassis socket in a positive, gradual movement. 

When thus installed, the disk drive is locked in place. When it is necessary to 
remove the disk drive, the user pushes the slide laterally. This releases the handle to 
swing outwardly to a first open position with protrusions on the handle engaging the 
chassis to prevent overmovement of the handle. At this point the electrical contact 
between the disk drive and the chassis socket is intact. 

The next step in disengagement of the disk drive from the chassis is for the user to 
swing the handle further outwardly to a second position. This causes a hook on an 
extension of the handle to engage a flange in the side of the chassis and positively push 
the drive bracket and disk drive outwardly to disengage the plug from the socket. 
Thereafter the user may pull the disk drive out of the guideways and may use the handle 
to carry the disk drive, if desired. 

Accordingly the present invention guides and regulates movement of the disk 
drive in insertion and removal from guideways in the chassis. More particularly, the 
present invention causes the socket and plug of the chassis and drive to engage and 
disengage gradually so that they are unlikely to engage and disengage improperly or to 
break the pins on the plug. Furthermore electrical contact is disengaged slowly so that 
sparks or other undesirable effects are reduced or eliminated. 
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Another feature of the invention is the fact that the bracket and disk drive lock 
into the chassis more reliably and there is very little likelihood that the drive will spring 
open. 

A further feature of the bracket is that it reduces vibration of the disk drive when 
the chassis is subjected to vibration or shock. Further, the screws which hold the bracket 
onto the disk drive make electrical contact therewith and also with metallic springs on the 
exterior of the bracket which engage the chassis. 

Still another feature of the invention is the reduction in space occupied by the 
bracket as compared with previous structures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in and form a part of this 
specification, illustrate embodiments of the invention and, together with the description 
serve to explain the principles of the invention. 

Fig. 1 is a perspective view of a bracket in accordance with the present invention 
mounted on a disk drive, which is shown schematically. 

Fig. 2 is a top plan view of the structure of Fig. 1. 

Fig. 3 is a view similar to Fig. 2 showing the bracket and drive installed in 
guideways in a computer. 

Fig. 4 is a schematic side elevational view showing the bracket and drive installed 
in quideways in a computer. 
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Fig. 5 is an exploded perspective view of the crosspiece of the bracket and its 

handle. 

Fig. 6A through 6C are bottom plan views showing sequential steps in insertion of 
5 the drive and bracket. 

Fig. 7A is a fragmentary bottom plan view of a portion of the handle and bracket. 
Fig. 7B is a view similar to Fig. 7A showing the handle closed. 

H 10 

bar 

□ Fig. 8 is a front elevational view of the slide which is to fit into the crosspiece of 

12 the bracket. 

yB Fig. 9 is an enlarged perspective view of a hook attached to the handle. 

U 15 

Fig. 10A is a fragmentary sectional view taken substantially along the line 10-10 
? \ of Fig. 5 showing the parts assembled and the handle closed. 

Fig. 10B is a view similar to Fig. 10A showing the handle partly open. 

20 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the 
25 invention, examples of which are illustrated in the accompanying drawings. While the 
invention will be described in conjunction with the preferred embodiments, it will be 
understood that they are not intended to limit the invention to those embodiments. On the 
contrary, the invention is intended to cover alternatives, modifications and equivalents, 
which may be included within the spirit and scope of the invention as defined by the 
30 appended claims. 
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A cpmputer or other electronic device is provided with a chassis 21 formed with 
parallel sides 22, usually of sheet metal, and fabricated so as to provide spaced guides 23 
or trackways for a disk drive 24 or other removable component. It will be understood that 
5 a plurality of disk drives 24 are frequently installed in the chassis 21, the number, size 
and spacing thereof being subject to considerable variation. At the back of the chassis is 
a plurality of stationary sockets 26, each of which may be removably electrically 
connected to a disk drive 24 installed in a trackway 23 of the chassis. It will be noted that 
along one edge of at least one of the sides 22 is a slot 27. Functional equivalents of slot 

y , 10 27 will readily occur to one skilled in the art. The front edge 28 of side 22 is shown as a 

Jz? flange. 

j: Disk drive 24 is also subject to considerable variation, and it will be understood 

j~ that other components besides a disk drive may be used with the present invention. The 
? 15 components of the disk drive are not herein described since such components form no 
hy part of the present invention. A plug 31 is provided at the rear of drive 24 to engage 
JTJ socket 26. 

A U-shaped bracket 36 in accordance with the present invention is applied across 
20 the front and along both sides of the disk drive 24. Sides 37 of bracket 36 are formed 
with holes 38 for passage of screws 39 to make electrical and mechanical contact with the 
sides of the disk drive 24. Spring clips 41 formed of metal and curved in shape are held 
at the front and back end of each side 37 by screws 39 passing through holes 38. 
Preferable the spring clips 41 are positioned in recesses 42 formed in sides 37. Between 
25 holes 38, the sides are formed with splits 43, the portions of the sides 37 above and below 
the splits 43 being formed with outward bulges 44. The splits 43 and the bulges 44 form 
a plastic spring which bias the top and bottom bulges 44 outwardly to resiliently engage 
the bottom and top guides 23 of the chassis 21. Similarly, the spring clips 41 engage the 
sides of the chassis in resilient fashion. Hence, vibration of the disk drive within the 
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chassis is damped both vertically and horizontally. The metal clips 41 and metal screws 
39 establish electrical contact between the sides 22 of the chassis and the disk drive 24. 

Crosspiece 46 integrally interconnected the forward ends of the sides 37, and has 
5 an upward extension 47 so that the front profile of the crosspiece 46 is substantially that 
of the front of the disk drive 24. An opening 48 is formed to one side of the center of 
crosspiece 46, and the front of the crosspiece 46 to the right of the opening 48 is formed 
with recess 49. A narrow, vertical second recess 51 is formed to the left of the opening 
48 so that there is a retainer-defining portion. At the left end of crosspiece 46 there are 
10 outward extensions or stops 52 which project outwardly beyond the adjacent side 37. 
Adjacent the left end of crosspiece 46 is a socket 53 for a coil spring 54, hereinafter 
described. 

Latch spring 56 fits into recesses 49, 51, and extends across opening 48 in 
15 crosspiece 46. Spring 56 may be made of many different materials. A presently preferred 
material is Cycoloy C2950 HF sold by GE Plastics. Latch spring 56 has a slide 57 shaped 
to slide horizontally in the recess 49 and is itself formed with a recess 58 for insertion of a 
finger of the user in order to slide the latch spring 56 to the right. 

20 Extending to the left of slide 57 are upper and lower curved spring portions 61, 62 

which are integral with the slide 57. Each spring portion 61, 62 is formed with one 
inward curve and an outward curve, there being a slight space 63 between the innermost 
curved portions of the upper and lower springs. The left ends of the springs are joined to 
an integral vertical connector 64 which fits into the recess 51. The parts of the latch 

25 spring are so dimensioned as to snap into recesses 49 and 51 and be held therein. 

Handle 66 is pivoted to crosspiece 46 by means of pins 67 which fit through holes 
68 in left side enlargements 69 of the handle 66, and likewise fit into blind holes 71 in 
crosspiece 46. A retainer 72 on the inside of handle 66 fits into the end of coil spring 54 
30 to hold the spring in place. Flanges 73 on the right end of handle 66 extend rearward to 
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fit over the top and bottom of crosspiece 46 to hold handle 66 in alignment with spring 56 
when closed. Adjacent the right end of handle 66 is an opening 76. A hook 77 fits 
through the opening 76 and has a barb 78 on its right-hand end. Hence, when the handle 
66 is closed against the force of spring 54, the hook 77 enters the space 63 between the 
inward-curved portions of spring portions 61, 62 and protrusion 79. The barb 78 engages 
behind the protrusion 79 of hook 77 and holds the handle closed. When the user pushes 
the slide 57 or detent to the right, the latch spring portions 61, 62 are stressed, releasing 
hook 77 and allowing the handle 66 under the influence of coil spring 54 to swing 
outward. To limit outward swinging of handle 66, a notch 91 is formed in crosspiece 46 
adjacent the left end thereof. Edge 92 of handle 66 enters notch 91 when the handle 66 is 
full open (see Fig. 6A) and thereby limits outward movement to about 45°. 

Top enlargement 69 of the left side of handle 66 has a protrusion 81 which 
terminates in a rounded point 82 which is substantially in the same position as stop 52. 
The bottom protrusion 83 is formed with a notch 84, one finger 86 of the protrusion 
extending out beyond stop 52 (see Fig. 7B). Rounded point 87 on bottom protrusion 83 
corresponds to and moves with rounded point 82. 

Operation 

In order to install the disk drive 24, the user first pushes the slide 57 to the right, 
allowing barb 78 to disengage from hook 77 of handle 66. Under the influence of coil 
spring 54, the handle 66 pivots fully outwardly about 45°. The user then positions the 
disk drive 24 so that its back is within the guides 23, and then slides the disk drive 
inwardly of chassis 21 until the points 82, 87 abut the chassis side flange 28 (Fig. 6A). At 
this point there is no electrical connection between the disk drive plug 31 and the socket 
26. The user then pivots handle 66 closed, hook 77 being engaged by barb 78. Pivoting 
the handle 66 closed causes finger 86 to engage the margin of slot 27, to force drive 24 
inward at a measured speed until sockets 26, 31 engage, and stop 52 prevents further 
inward movement of the drive 24 (Fig. 6C). 
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When the drive is to be removed, the user pushes slide 57 to the right so that hook 
77 is disengaged from barb 78. Spring 54 causes handle 66 to open to about 15° until 
point 87 contacts flange 28, stopping swinging movement of handle 66 (Fig. 6B). At this 
point, electrical engagement of sockets 26, 31 is maintained since drive 24 has not been 
moved. The user then inserts a finger between handle 66 and crosspiece 46 and pulls 
outwardly to cause the handle 66 to swing outwardly to about 45° (Fig. 6A). This actions 
causes finger 87 to push against flange 28 and thus pull the drive 24 away from the 
chassis until sockets 26, 31 disengage (Fig. 6A). The user may then pull drive 24 
outwardly out of guides 23. The handle 66 may be used to carry the disk drive, if desired. 

During both installation and removal of the drive, the speed of engagement or 
disengagement of socket 26 with plug 31 is controlled by swinging movement of handle 
66. When the handle 66 is in closed position, the drive is locked in proper position. 

The foregoing descriptions of specific embodiments of the present invention have 
been presented for purposes of illustration and description. They are not intended to be 
exhaustive or to limit the invention to the precise forms disclosed, and obviously many 
modification and variations are possible in light of the above teaching. The embodiments 
were chosen and described in order to best explain the principles of the invention and its 
practical application, to thereby enable others skilled in the art to best utilize the 
invention and various embodiments with various modifications as are suited to the 
particular use contemplated. It is intended that the scope of the invention be defined by 
the claims appended hereto and their equivalents. For example, when the terms "vertical" 
or "horizontal" are used in the claims, they are to be understood to relate to the Figures as 
illustrated. However, the device may be turned at an angle to the horizontal or inverted 
with the quoted terms referring to the altered orientation. 
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